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(57) A lace knit includes a plurality of wales (1) 
formed in a vertical direction of the lace knit by chain- 
stitched warp yams (4); a plurality of courses (8) formed 
continuously by needle loops of the warp yams (7) dis- 
posed in a lateral direction of the lace knit; and a plurality 
of sinker loops formed in the needle loops of the wales 



so as to form a ground weave in the form of a net allow- 
ing insertion of insertion yarns such as weft yarns and/ 
or pattern-forming yarns therein. The ground weave in- 
cludes a basic-gauge portion (14) khitted under a basic 
gauge and an extended-gauge portion (15) knitted un- 
der an extended-gauge coarser than the basic gauge. 
A method of knitting such lace knit is also disclosed. 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 5 

[0001] The present Invention relates generally to a 
lace knit and its knitting method. More particularly, the 
invention relates to a lace knit comprising: a plurality of 
wales formed in a vertical direction of the lace knit by 10 
chaih-stitched warp yarns; a plurality of courses formed 
continuously by needle loops of the warp yarns dis- 
posed in a lateral direction of the lace knit; and a plurality 
of sinker loops formed in the needle loops of the wales 
so as to form a ground weave in the form of a net allow- is 
ing insertion of a plurality of insertion yarns such as weft 
yarns and/or pattern -form ing yarns therein. The inven- 
tion also relates to a method of knitting such lace knit 
comprisinjg the step of chain-stitching a plurality of warp 
yarns so as to form, with a plurality of operational cycles 20 
of a lace knitting machine, a ground weave including a 
plurality of wales formed in a vertical direction of the lace 
knit by chain-stitched warp yarns, a plurality of courses 
formed continuously by needle loops of the warp yarns 
disposed in a lateral direction of the lace knit, and a plu- 25 
rality of sinker loops formed in the needle loops of the 
wales. 

DESCRIPTION OF THE RELATED ART 

30 

[0002] A conventional lace knit of the above type is 
shown in Fig 8. In this, a plurality of wales 1 are formed 
side by side of chain-stitched warp yarns 4 in a vertical 
direction of the knit, and a plurality of courses 2 are 
formed continuously in a lateral direction of the knit by 35 
needle loops of the warp yarns 4 disposed side by side, 
and also a plurality of sinker loops 12 are formed in the 
needle loops 11 of the wales 1 for allowing insertion of 
a plurality of weft yarns 7 therein, so as to together form 
a ground weave in the form of a net including the plurality *o 
of wales 1 interconnected with each other. To this 
ground weave, there are further interwoven a plurality 
of pattern-forming yarns 9 for forming an ornamental 
lace pattern so as to complete a lace knit 10. 
[0003] The above-described ground weave of this *s 
lace knit 1 0, as shown in Fig. 9, typically comprises a 
net in which the wales 1 and the weft yams are knitted 
with a uniform gauge over the entire width of the lace 
knit (e.g. 24 gauge; the needle bed includes 24 needles 
per inch (25.4 mm) and the yarn guide block also in- 50 
eludes 24 guides per inch (25.4 mm)). Fig. 9 is a weave 
knitting diagram showing the weft yams also. More par- 
ticularly, as shown in Fig. 10, a lace knitting machine for 
use in knitting the illustrated lace typically comprises a 
raschel knitting machine including a knitting section 24 55 
having a needle bed and a plurality of guide blocks, a 
take-up roll 25 for taking up the lace knit 10 knitted by 
the knitting section 24, a ground beam 21 for feeding 
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ground yarns 3 (including both warp yarns 4 and weft 
yams 7) to the knitting section 24, an elastic-yarn beam 
22 for feeding an elastic yam 6 and a plurality of pattern- 
forming yearn beams 23 for feeding a plurality of inser- 
tion yarns 5 such as pattern-forming yarns. In this appli- 
cation, as will become apparent from the following de- 
tailed description, what is referred to as "insertion yarns- 
means any of non-warp yarns to be inserted across the 
wales 1 . More particularly, the term "insertion yarns*' em- 
ployed herein refers to any other such non-warp yarns 
as weft yams 7, pattern-forming yarns 9, and so on. 
[0004] Typical usage and arrangement of the guide 
blocks in the knitting section 24 are shown in Fig. 11. 
The ground beam 21 feeds the warp yarns 4 and the 
weft yarns 7 as the ground yams 3. For knitting the re- 
spective yarns in the lace knit 10, there is provided a 
group 30 of ground-yarn guide blocks which include, in 
the order from the front side of the machine (the right- 
hand in Fig, 1 0 or left-hand in Fig. 1 1 ) a warp guide block 
31 for guiding the warp yarn 4 for forming the wale 1 and 
weft guide blocks 33 consisting of an ordinary weft guide 
block and a special guide block capable of adjusting 
traverse movement of the weft yarn 7. Thus, the warp 
guide block 31 and the weft guide block 33 together con- 
stitute the ground yarn guide block group 30 And, behind 
this ground yarn guide block group 30, there are ar- 
ranged, one after another, a plurality of pattern-forming 
yam guide blocks 29 for the pattern -forming yearns 9. 
Then, at the last position, there is disposed an elastic- 
yam guide block 32 for guiding the elastic yarn 6 into 
the wale 1 . 

[0005] With the lace knit 10 knitted according to the 
above arrangement, the elastic yarns 6 are located on 
one side of the ground weave and at the lowermost por- 
tion of the knit. An example of such lace knit product 
knitted in the above-described manner is shown in Fig. 
12. As shown, in this knit, both pattern-forming portions 
17 and a net portion 13 are provided as basic-gauge, 
densely knitted weave portions 14, and the pattern- 
forming yarns 9 used therein are thin, thus the ornamen- 
tal lace pattern formed thereby lacks depth or swelling 
from the ground weave. 

[0006] In the case of knitting scheme according to a 
uniform gauge as described above, it may be still pos- 
sible to employ thick yams as some of the pattern-form- 
ing yarns 9. However, it is difficult to form a thick lace 
knit similar to as the so-called leaver lace, since the 
ground weave and the pattern-forming yarns consist of 
the yams of uniform thickness along the entire width 
thereof. For instance, for knitting a raschel lace knit knit- 
ted under 24 gauge, typically, pattern-forming yams of 
about 78-133 tex (700-1200 denier) are employed. 
Then, if it is desired to employ, instead, thicker yams of 
about 145-178 tex (1300-1600 denier) in order to 
achieve a thicker pattern. This will be extremely difficult 
due to such restrictions as the inter-needle spacing in 
the needle bed, the inter-guide spacing of the yarn 
guides, the feasible traversing amount of the guides, 
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etc. In particular, when a conventional raschel knitting 
machine is employed, as its weft guide blocks 33 are 
operated by a single traverse mechanism, it is impossi- 
ble to vary the traversing amount of the weft yarn 7 in 
the width direction (the lateral direction in FIG. 12) of the 
lace knit 10 for providing different traversing amounts in 
individual width-wise segments of the lace. With lace 
knit products in general, it is commonly believed that the 
more densely and three-dimension ally knitted, the more 
desirable and of better quality. Then, in the case of the 
above-described conventional construction, even if 
some of the warp yarns 4 are set to the warp yam guide 
block 31 with twice larger gauge spacing than the oth- 
ers, such desirable lace knit product cannot be pro- 
duced. 

[0007] Then, in order to provide a lace knit having a 
desirable thickness or depth at desired portions thereof 
by inserting thick yarns therein, the present inventors 
conducted extensive and intensive research and devel- 
opment to achieve this object, considering also the pos- 
sibility of partial modification of the existing raschel knit- 
ting machine for this purpose. As a result, the present 
inventors have succeeded in inserting insertion yams 
having twice greater thickness than the yarns forming 
the basic-gauge weave, thus producing such lace knit 
having desirable increased thickness at a portion there- 
of (e.g., insertion of a thick yam of 145-178 tex 
(1300-1600 denier in a lace knit knitted with both 24 
gauge and 12 gauge). 

[0008] Therefore, the primary object of the present in- 
vention is to provide a lace knit having massive or volu- 
minous texture and a method of manufacturing such 
lace knit by making it possible to provide desirable in- 
creased thickness at a portion of the lace, cause the or- 
namental pattern thereof to rise proud from the ground 
weave of the lace and also to insert a thick yam therein. 

SUMMARY OF THE INVENTION 

[0009] For accomplishing the above-noted object, ac- 
cording to the general concept of the present invention, 
in a lace knit comprising a plurality of wales formed in a 
vertical direction of the lace knit by chain-stjtched warp 
yarns; a plurality of courses formed continuously by nee- 
dle loops of the warp yarns disposed in a lateral direction 
of the lace knit; and a plurality of sinker loops formed in 
the needle loops of the wales so as to form a ground 
weave in the form of a net allowing insertion of insertion 
yarns such as weft yarns and/or pattern-forming yarns 
therein, the ground weave includes a densely-knitted 
weave portion where an inter-wale distance between 
the adjacent wales is small and a sparsely-knitted 
weave portion where the inter-wale distance is large. 
More particularly, the invention provides the following 
features. 

[001 0] According to one aspect of the present inven- 
tion, there is provided a lace knit having the following 
features. 



[0011] According to the first feature of the knit lace 
relating to claim 1 , the ground weave includes a basic- 
gauge portion knitted under a basic gauge and an ex- 
tended-gauge portion knitted under an extended gauge 

s sparser than the basic gauge. 

[0012] With the knit lace of the invention having the 
above feature, the ground weave includes a relatively 
dense basic-gauge portion and a relatively sparse ex- 
tended-gauge portion, so that the extended-gauge por- 

10 tion is capable of providing the weave with looseness, 
which in turn allows smooth insertion of thick insertion 
yams therein. As a result, this extended-gauge portion 
provides variation in the thickness of the yarns to be in- 
serted therein. Then, by increasing the amount of the 

is insertion yarns, i.e., the weft yarns and/or pattern-form- 
ing yarns to be inserted therein, the voluminousness of 
this portion may be increased in contrast to or relative 
to the basic-gauge portion. 

[0013] More particularly, the sparsely knitted extend- 
so ed-gauge portion is easier to provide looseness in the 
insertion yarns compared with the densely knitted basic- 
gauge portion, so that the insertion yarns such as the 
weft yams or the pattern-forming yams will positively 
float* in this area. Moreover, the greater looseness al- 
25 lows use of thick yarns as the insertion yarns. Conse- 
quently, the basic-gauge portion and the extended- 
gauge portion provide areas of different thickness in the 
lace knit and also massive texture thereto. 
[0014] According to the second feature of the knit lace 
30 relating to claim 2, in the construction having the first 
feature, the basic-gauge portion at least partially in- 
cludes ornamental holes. 

[001 5] With this feature, in addition to the function and 
effects described above in connection with the first fea- 

35 ture, the lace knit has the ornamental patterns both in 
the extended-gauge portion and the basic-gauge por- 
tion at the tatter's predetermined portions, thus enhanc-. 
ing the cosmetic value of the product. 
[0016] According to the third feature of the knit lace 

40 relating to claim 3, in the construction having the first or 
second feature, the extended-gauge portion includes, 
as the insertion yarns, a group of extended-gauge weft 
yams knitted under the extended gauge, and some of 
these extended-gauge weft yarns are inter-knitted in the 

<5 basic-gauge portion at certain predetermined courses. 
[0017] With this third feature, in addition to the func- 
tion and effect of the first or second feature, the lace knit 
includes, in certain predetermined courses of the basic- 
gauge portion, increased thickness which may be pro- 

50 vided with a texture pattern having massive texture for 
providing variation in the visual impression in the overall 
knit lace. 

[0018] According to the fourth feature of the knit lace 
relating to claim 4, in the construction having the second 
55 or third feature, the extended-gauge portion is formed 
as a pattern -forming portion having pattern -form ing 
yams therein. 

[0019] With this fourth feature, in addition to the func- 
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tion and effect of the second or third feature described 
above, by forming an ornamental pattern in the extend- 
ed-gauge portion with the increased thickness, the or- 
namental pattern may be effectively highlighted for bet- 
ter visual impression. 

[0020] According to the fifth feature of the knit lace 
relating to claim 5, in the construction having the first or 
second feature, at least some of the insertion yarns to 
be knitted in the extended-gauge portion are thicker 
than basic insertion yams which are knitted mainly in 
the basic-gauge portion. 

{0021 ] With this fifth feature, in addition to the respec- 
tive function and effect of the first or second feature de- 
scribed above, by using, as some of the pattern -forming 
yams, thick yarns, which are thicker than the other pat- 
tern-forming yams, these thick yarns may be made vis- 
ually prominent, thereby to form a design-wise superior 
pattern in the lace. 

[0022] According to another aspect of the present in- 
vention, there is provided a method of knitting such lace 
knit comprising the step of chain -stitching a plurality of 
warp yams so as to form, with a plurality of operational 
cycles of a lace knitting machine, a ground weave in- 
cluding a plurality of wales formed in a vertical direction 
of the lace knit by chain-stitched warp yarns, a plurality 
of courses formed continuously by needle loops of the 
warp yarns disposed in a lateral direction of the lace knit, 
and a plurality of sinker loops formed in the needle loops 
of the wales. In this method, according to the generic 
feature of the invention, the method comprises the steps 
of: providing the knitting machine with a needle bed 
which includes a basic-gauge needle bed section hav- 
ing needles thereof arranged according to a basic gauge 
and an extended-gauge needle bed section having nee- 
dles thereof arranged according to an extended-gauge 
sparser than the basic gauge; correspondingly provid- 
ing the knitting machine at least one basic-gauge guide 
block having guides thereof arranged according to the 
basic gauge and at least one extended-gauge guide 
block having guides thereof arranged according to the 
extended gauge or set to the extended gauge by setting 
yarns thereon according to the extended-gauge; and 
knitting the yarns with the knitting machine so that the 
lace knit in which the inter-wale distance between adja- 
cent wales of the knit of a certain area of the knit differs 
from that of another area of the same. In this aspect, the 
invention specifically provides the following features. 
[0023] According to the first feature of the knitting 
method relating to claim 6, in forming the ground weave, 
the method comprises the steps of: 

providing the knitting machine with a needle bed 
which includes a basic-gauge needle bed section 
having needles thereof arranged according to a ba- 
sic gauge and an extended-gauge needle bed sec- 
tion having needles thereof arranged according to 
an extended-gauge sparser than the basic gauge, 
with the basic-gauge needle bed section and the ex- 
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tended-gauge needle bed section being arranged 
adjacent each other; and 

correspondingly providing the knitting machine at 
least one basic-gauge guide block having guides 
thereof arranged according to the basic gauge and 
at least one extended-gauge guide block having 
guides thereof arranged according to the extended 
gauge or set to the extended gauge by setting yams 
thereon according to the extended-gauge; and 
knitting a basic-gauge portion and an extended- 
gauge portion in series with using both the basic- 
gauge needle bed section and the extended-gauge 
needle bed section in combination as the needle 
bed and using both the basic-gauge guide block 
and the extended-gauge guide block in combination 
as the yam guide. 



[0024] With the knitting method of the invention de- 
scribed above, by providing the needle bed with the ba- 

20 sic-gauge needle bed section and the extended-gauge 
needle bed section in a mixed state, it is possible to pro- 
vide variation in the inter-wale distance in the width di- 
rection of knitting. Also, by correspondingly providing 
the guide blocks with the basic-gauge and extended- 

25 gauge guide block groups, it is possible to provide the 
ground weave with a densely knitted area and a sparse- 
ly knitted area for providing density variation in the width 
direction of the knitted lace. Further, the greater inter- 
wale distance in the sparsely knitted area allows forthick 

30 yams inserted therein to float proud in contrast to the 
other area. Overall, the entire lace knit may comprise 
combination of a thin lace arid a thick lace inter-knitted 
with each other. Moreover, other unique function and ef- 
fect as follows are provided. 

35 [0025] Namely, with the knitting method having the 
first feature described above, in the knitting operation, 
the inter-wale distance of the wales formed by the ex- 
tended-gauge needle bed section is made greater than 
the inter-wale distance of the wales formed by the basic- 

40 gauge needle bed section. Hence, when insertion yarns 
such as weft yarns are knitted, in the wales formed by 
the yams of the extended-gauge needle bed section, its 
inter-wale distance between the adjacent wales is var- 
ied more prominently than that of the wales formed by 

45 the yams of the basic-gauge needle bed section, so as 
to cause greater looseness or resultant floating of fur- 
ther insertion yarns such as pattern-forming yams knit- 
ted into the extended-gauge portion having this greater 
wale-distance. As a result, the completed lace knit pro- 

50 vides apparently greater thickness in the extended- 
gauge portion than the basic-gauge portion. 
According to the second feature of the knitting method 
relating to claim 7, wherein in forming the ground weave, 
weft yarns are inserted into the respective sinker loops 
55 formed in the needle loops of the wales; 

a plurality of said basic-gauge guide blocks and a 
plurality of said extended-gauge guide blocks are 
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provided; 

in forming the basic-gauge portion, and at least one 
of the basic-gauge guide blocks is employed as a 
basic-gauge warp guide block, at least another of 
the basic-gauge guide blocks is employed as a ba- s 
sic-gauge weft guide block; and 
in forming the extended-gauge portion, at least an- 
other of the basic-gauge guide blocks or at least one 
of the extended-gauge guide blocks is employed as 
an extended-gauge warp guide block while at least 10 
another of the extended-gauge guide blocks is em- 
ployed as an extended-gauge weft guide block. 

[0026] The usage of the guide blocks p rbvided by the 
second feature above is novel per se. With this usage, is 
the target lace knit including the basic-gauge portion 
r and the extended-gauge portion may be knitted easily. 
[0027] According to the third feature of the knitting 
method relating to claim 8, at least some of the yams 
set on the guides of the extended-gauge weft guide \ 20 
block are inter-knitted in the basic-gauge portion at cer- 
tain predetermined courses. 

[0028] With the method having the third feature de- 
scribed above, in addition to the function and effect of 
the first or second feature of the method, the weft yams 25 
from the extended-gauge guide block are inter-knitted 
into the basic-gauge portion, so that sinker loops ex- 
tending across a plurality of wales are formed within the 
basic-gauge portion for providing increased thickness 
in the ground weave and texture pattern. That is, in the 30 
basic-gauge portion, in addition to the weft yarns insert- 
ed into the ground weave under the basic gauge, further 
weft yarns with a traversing amount under the extended 
gauge will be overlaid. As a result, the ground weave 
formed by the further weft yarns fed from the extended- 35 
gauge weft guide blocks will be shifted toward the basic- 
gauge portion and formed at different lateral positions 
of the lace knit. Therefore, in knitting a lace knit having 
uneven lateral edges, by traversing the extended-gauge 
weft guide blocks according to the lateral edges, there 40 
will be obtained a lace knit having voluminous ornamen- 
tal pattern extending to the lateral edges. 
[0029] According to the fourth feature of the knitting 
method of the invention relating to claim 9, in the method 
having the second or third feature described above, the 45 
extended-gauge portion is knitted by traversing, in cer- 
tain predetermined courses, the extended-gauge guide 
blocks by a greater traversing amount than a basic tra- 
versing amount for knitting the basic-gauge portion. 
. [0030] With the method having the fourth feature so 
above, in the function and effect of the second or third 
feature, by traversing the extended-gauge guide blocks 
by an amount (e.g. two or more traversing gauges under 
the extended-gauge) greater than the basic traversing 
amount (e.g. one gauge traversing under the extended ss 
gauge), the sinker loops formed by the insertion yarns 
from the extended-gauge guide blocks will be inserted 
not only into the adjacent wales but also across a plu- 



f22 A1 8 

rality of wales. With this, the length of the sinker loops 
formed in each course by the weft yarns from the ex- 
tended-gauge guide blocks is significantly increased, 
whereby the total amount of the knitted weft yams will 
be increased. As a result, due to the tension applied to 
these weft yams from the extended-gauge guide blocks, 
the ground weave will be pulled laterally, so that the 
ground weave inserted with the weft yarns from the ex- 
tended-gauge guide blocks will be contracted to some 
extent in the lateral direction. 

[0031] According to the fifth feature of the knitting 
method relating to claim 10, in knitting the insertion 
yams into the extended-gauge portion, some of the in- 
sertion yarns will be applied with a knitting tension great- 
er than a knitting tension applied to the others. 
[0032] With the above, since the extended-gauge por- 
tion is knitted according to the sparser or extended 
gauge and some of the insertion yams to be inserted 
therein are subjected to a greater tension than a tension 
applied to the others, the yarns knitted with the greater 
tension contribute to increase of the density of the net- 
work of the ground weave. Consequently, the other in- 
sertion yams knitted with smaller tension will be formed 
to project more conspicuously in the thickness direction 
of the lace knit. 

[0033] Further and other features and advantages of 
the invention will become apparent from the following 
detailed description of the preferred embodiments of the 
invention with reference to accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] 

Fig. 1 is a view showing a knitting construction of 
principal portion of a lace knit according to one em- 
bodiment, 

Fig. 2 is a schematic construction view of principal 
portion illustrating the ground weave of the lace knit 
shown in Fig. 1 , 

Fig. 3 is a construction view of principal portion 
showing a further ground weave of the lace knit re- 
lating to the invention, 

Fig. 4 is a view illustrating an arrangement of a plu- 
rality of guide blocks relating to an embodiment of 
a knitting method of the invention, 
Fig. 5 is a construction view of principal portion 
showing a still further ground weave of the lace knit 
relating to the invention, 

Fig. 6 is a construction view of principal portion 
showing a still further ground weave of the lace knit 
relating to the invention, 

Fig. 7 is a view illustrating a knitted condition of the 
lace knit relating to the invention,, 
Fig. 8 is a construction view showing principal por- 
tions of a knitted construction of a conventional lace 
knit, 

Fig. 9 is a schematic showing a ground weave of 
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the conventional lace knit, 

Fig. 1 0 is a side view of a conventionally employed 
lace knitting machine, 

Fig. 1 1 is a view illustrating conventional usage and 
arrangement of a plurality of guide blocks in a knit- s 
ting machine, and 

Fig. 1 2 is a view illustrating a knitted condition of the 
conventional lace knit. 

DESCRIPTION OF THE PREFERRED 10 
EMBODIMENTS 

[0035] Next, preferred embodiments of a lace knit and 
its knitting method both relating to the present invention 
will be described with reference to the accompanying is 
drawings. In the f ollowing discussion, elements identical 
to those employed in the convention and shown in Fjgs. 
8-12 will be denoted with the same numerals and some 
of their discussion will be omitted to avoid redundancy. 
[0036] Referring to a ground weave of a lace knit 10 20 
relating to the invention, as shown in Fig. 1 , this ground 
weave includes a basic-gauge portion knitted according 
to a basic gauge (e.g., by setting 24 (twenty four) warn 
yams 24 per inch (25.4 mm) on a knitting machine; re- 
ferred to as "24 gauge" hereinafter) and an extended- 25 
gauge portion knitted according to an extended gauge 
(e.g. setting 12 (twelve) warp yarns per inch (25.4 mm) 
on the knitting machine; referred to as "1 2 gauge" here- 
inafter). 

[0037] More particularly, the lace knit 10 includes a 30 
plurality of wales 1 formed in the vertical direction by 
chain-stitched warps 4, a plurality of courses 2 formed 
continuously in the vertical direction by loops of warps 
4 disposed side by side in the lateral direction, and a 
plurality of sinker loops 12 formed in needle loops 11 of 35 
the wales 1 so as to form the ground weave in the form 
of a net allowing insertion of a plurality of insertion yarns 
such as weft yarns and/or pattern-forming yams therein 
(see Fig. 8). 

[0038] In Fig. 1 , the wales 1 formed by the warp yarns 40 
4 are schematically shown with dashed lines. And, as 
shown in Fig. 2, at least a portion of the ground weave 
is formed as the extended-gauge portion 15 knitted un- 
der the extended gauge sparser than the basic gauge 
of the basic-gauge portion 14 (in Fig. 2, only the wales « 
1 of the construction are shown with the dashed lines 
for the purpose of clarity). In the lace knit,. the basic- 
gauge weave portions 14 and the extended-gauge por- 
tions 15 are formed alternately in the knitting width di- 
rection. In this manner, the basic-gauge portion 14 is so 
provided as a net portion 13 in which the ground weave 
shows over a relatively large area on its surface, where- 
as the extended-gauge portion 1 5 is provided as an or- 
namental pattern portion 17 in which the ground weave 
shows over a relative small area while pattern-forming ss 
yams show over a relatively large area on the surface 
thereof. 

[0039] As described above, in the extended-gauge 



portion 1 5, the inter-wale distance between the adjacent 
wales 1 therein is greater than that in the basic-gauge 
portion 14. Hence, the extended-gauge portion 15 al- 
lows insertion of insertion yarns (substantially corre- 
spond to weft yarns 7 for this extended-gauge portion 
5) which are thicker (single yarns of about 145 tex(1300 
denier) for the lace knit 1 0 knitted under the 24 gauge) 
than "basic* insertion yarns, e.g. weft yarns 7 to be in- 
serted mainly into the basic-gauge portion 14. With use 
of such thick yarns, the extended-gauge portion 1 5 may 
be formed with increased thickness for forming the tex- 
ture pattern. Also, if thick yams as some of the insertion 
yams 5 to be inserted into the extended-gauge portion 
15 are pattern-forming yams 9 which are thicker (e.g. 
yams of 145 tex (1300 denier)) than the basic insertion 
yams, then, the resultant lace knit 10 will provide more 
massive or voluminous ornamental pattern than the 
conventional lace knit. 

[0040] For example, if twisted yarns of 1 78 tex (1 600 
denier) are employed as the pattern-forming yarns 9, 
these pattern-forming yams themselves will 'float' proud 
on the surface of the lace knit, providing the ornamental 
pattern of the knit. The specific thickness of the pattern- 
forming yarn 9 is not limited to the above-mentioned Val- 
ues, but may be e.g. 278 tex (2500 denier). With such 
thickness, the floating of the pattern -forming yams 9 will 
become even more conspicuous, so that these pattern- 
forming yarns 9 will create a floating ornamental pattern 
by their own lines on the surface of the lace knit. 
[0041] Further, as shown in Fig. 3, some of the inser- 
tion yams, e.g., weft yams 7 forming the ground weave 
of the extended-gauge portion 15 can be 'squeezer* 
yams 8, so that in knitting the ground weave, these 
squeezer yams 8 will be traversed by a greater travers- 
ing amount in certain predetermined courses 2B relative 
to basic courses (see Fig. 1 ) formed with a basic tra- 
versing amount. 

[0042] By increasing knitting tension applied to the 
squeezer yams 8 so as to squeeze the spaces or gaps 
between the wales (i.e. the inter-wale distance) knitted 
with these squeezer yams 8, the pattern-forming yarns 
9 (not shown) knitted over these squeezer yarns 8 will 
be caused to float to provide increased thickness for the 
ornamental pattern, thereby to achieve a texture simu- 
lating that of the so-called leaver lace. 
[0043] Fig. 3 shows only the squeezer yarns 8, with 
the warp yarns 4, i.e., the wales 1 being denoted with 
dashed lines, the courses 2 including the weft yarns 7 
being denoted with broken lines, respectively therein. 
Then, by providing a tension adjusting mechanism in the 
mechanism for feeding the squeezer yams 8 and adjust- 
ing the tension to these yams 8, the resultant ornamen- 
tal pattern portion 1 7 will obtain increased thickness and 
even more conspicuous floating of the pattern-forming 
yams 8 therein. The tension, adjusting mechanism can 
be a feeding adjusting mechanism for the squeezer 
yams 8. 

[0044] As described above, the knitting tension of the 
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squeezer yarns 8 can be adjusted by a mechanism for 
increasing the tension to these yams 8. Incidentally, it is 
also possible to adjust not only the knitting tension of 
the squeezer yams 8 but also that or those of other in- 
sertion yams (e.g. weft yarns 7) to be inserted into the s 
extended-gauge portion 1 5. Further alternatively, it is 
possible to adjust only the knitting tension of the weft 
yams 7 to be inserted into the extended-gauge portion 
15. With this, it becomes possible to cause floating of 
all of the pattern-forming yams 9 inserted into the ex- io 
tended-gauge portion 15. 

[0045] Next, a method of knitting the above-described 
lace knit 1 0 by a lace knitting machine will be described. 
[0046] In order to knit the basic-gauge portions and 
the extended-gauge portions continuously in knitting 15 
. width direction as illustrated in Fig. 2 and described 
above, the knitting machine includes a needle bed which 
includes basic-gauge needle bed sections in which nee- 
dles are arranged under the basic gauge (e.g., 24 
gauge) and extended-gauge needle bed sections in 20 
which needles are arranged under the extended-gauge 
(e g-..12 gauge) alternately and adjacent each other. 
[0047] Whereas , the machine also includes a plurality 
of yam guide blocks including a group of basic-gauge 
guide blocks 26 having guides thereof arranged under 25 
the basic gauge in correspondence to the basic-gauge 
needle bed sections and a group of extended-gauge 
guide blocks having guides thereof arranged under the 
extended-gauge needle bed sections or set to the ex- 
tended-gauge by setting the yams thereto under the ex- 30 
tended gauge, in correspondence to the extended- 
gauge needle bed sections, thereby to knit the basic- 
gauge portions 14 (knitted under 24 gauge) and the ex- 
tended-gauge portions 15 (knitted under 1 2 gauge) con- 
tinuously. Fig. 4 shows an example of such allotment of 35 
guide blocks for the lace knitting machine. 
[0048] Then, the resultant lace knit 1 0, as previously 
shown in Fig. 2, includes the basic-gauge portions 14 in 
the form of net including the wales with a normal or basic 
inter-distance and the extended-gauge portions 15 in *o 
the form of net including the wales with the extended or 
greater inter-distance, alternately and continuously in 
the knitting width direction. 

[0049] Fig.4 shows a partial modification of the guide 
blocks and a jacquard mechanism for operating these « 
guide blocks. Namely, the plurality of guide blocks are 
divided into the group of basic-gauge guide blocks 26 
for knitting the basic-gauge portion 1 4 and the group of 
extended-gauge guide blocks 27 for knitting the extend- 
ed-gauge portion 15. 50 
[0050] The guides of the basic-gauge guide blocks 26 
for hooking the yams thereon are arranged under the 
basic gauge (24 gauge). Whereas, the guides of the ex- 
tended-gauge guide blocks 27 are arranged under the 
extended-gauge (12 gauge). 55 
[0051] And, in the ground-yarn guide block group 30, 
the forward-most guide block usually employed as a 
warp guide block (the guide block located on the left end 



in Fig. 4) (commonly referred to as L1) is used as a ba- 
sic-gauge warp guide block 26A of the basic-gauge 
guide blocks 26 set under the basic gauge (24 gauge). 
The next guide block conventionally employed as a weft 
guide block (commonly referred to as L2 or L3) is used 
as an extended-gauge warp guide block 27A of the ex- 
tended-gauge guide blocks 27 for forming the wales 1 
of the extended-gauge portion 15. The subsequent 
guide block (commonly referred to as L4) is used as a 
basic-gauge weft guide block 26B of the basic-gauge 
guide blocks 26. 

[0052] Further, the last guide block (commonly re- 
ferred to as LE) in the group of the other insertion yarn 
guide blocks is used, like the convention, as an elastic 
yam guide block 32 for knitting an elastic yam 6 into the 
respective wales 1 . The guides of the guide blocks cor- 
responding to the basic-gauge needle bed section are, 
set under the 24 gauge, while the guides of the guide 
blocks corresponding to the extended-gauge needle 
bed section are set under the 1 2 gauge. 
[0053] And, among the guide blocks usually em- 
ployed as the pattern-forming yarn guide blocks, the 
guide block disposed before the elastic yam guide block 
32 is modified to be employed as the extended-gauge 
weft guide block 27B of the extended-gauge guide 
blocks 27. That is to say, the basic-gauge warp block 
26A and the extended-gauge warp guide block 27A to- 
gether constitute the warp guide blocks, whereas the 
basic-gauge weft guide block 26B and the extended- 
gauge weft guide block 27B together constitute the weft 
guide blocks, respectively. 

[0054] Further, the guides of the two guide blocks be- 
fore the extended-gauge weft guide block 27B are set 
under the extended-gauge (12 gauge) to be used as a 
squeezer yarn guide block 28 of the extended-gauge 
yam guide blocks 27. This squeezer warp guide block 
28 is traversed by an amount (e.g., .J 
0-4/4-0/0-6/6-0/0-8/8-0... in terms of chain numbers) 
corresponding to the extended gauge which amount is 
greater than the basic traversing amount (e.g. to 
0-2/2-0), so that this guide block is used as the guide 
block for knitting the squeezer yarn 8 into the ground 
weave. 

[0055] With using this squeezer yam guide block 28, 
the ground weave shown in Fig. 3 is made. By increas- 
ing the traversing amount of the squeezer yam guide 
block 28, the distances or gaps between the wales are 
squeezed so as to provide a squeezing effect which 
causes the pattern-forming yarn 8 laid over the squeez- 
er yam 8 to float and which also increases the thickness 
of this portion. In this regard, if a beam (constituted from 
a portion of a pattern-forming yarn beam 23 (see Fig. 
10)) is provided with a yarn-feed adjusting mechanism 
(not shown) for adjusting the feed rate of the squeezer 
yam 8, which is one of the insertion yams, within a pre- 
determined range, a higher tension is applied to the 
squeezer yarn 8 compared with the other insertion yarns 
6, especially the weft yam 7, the above-described 



7 




13 EP 1 106 

squeezing effect may be further enhanced. 
[0056] In the case of the above construction, the 
ground-yarn guide block group 30 for this knitted weave 
includes the basic-gauge warp guide block 26A, the ex- 
tended-gauge weft guide block 27A, the basic-gauge s 
weft guide block 26B, the extended-gauge weft guide 
block 27B and the squeezer yarn guide block 28. 
[0057] Incidentally, the traversing amount of the 
squeezer yarn guide block 28 is not limited to that for 
substantially knitting the ground weave shown in Fig. 3. 10 
The squeezer yarn 8 may be set freely according to the 
target pattern. This is because the pattern-forming yam 
guide block 29 is employed as it is as the squeezer yarn 
guide block 28. For instance, as shown in Fig. 5, it is 
possible, of course, to traverse the squeezer yarn guide 1* 
block 28 with the basic traversing amount in synchro- 
nism with the patter-forming yam guide block 29 for knit- 
ting the pattern-forming yarn 9. Then, with application 
of additional knitting tension to the squeezer yam 8, it 
is possible to provide the formed pattern with increased 20 
thickness or volume. In Fig. 5, the warp yarns 4, i.e., the 
wales 1 , are denoted with dashed lines, and the courses 
2 and the weft yarns 7 are denoted with broken lines, 
respectively. 

[0058] In forming the lace knit 1 0, it is a common prac- 25 
tice to form unevenness at the edge, of the pattern 
formed in the extended-gauge portion 15. To this end, it 
is possible to laterally offset the reference position for 
the traversing movement of the extended-gauge weft 
yarn guide block 27B for forming the extended-gauge 30 
portion 15 so as to align the end of the network of the 
extended-gauge portion 15 with the pattern edge. 
[0059] This is realized, as shown in Fig. 6 for example, 
by laterally traversing the extended-gauge weft yarn 
guide block 27B to displace the net in the lateral knitting 35 
direction. In this figure, the weft yarns of the basic-gauge 
portions 14 are not shown, the wales 1 are denoted with 
dashed lines, and the courses 2 are denoted with broken 
lines. For knitting such ground weave, the traversing 
movement, of the extended-gauge weft yam guide block 40 
27B will be effected according to e.g., in terms of chain 
numbers, .../0-2/2-00-4/4-2/2-6/6-2/6-4/4-6/6-4.... With 
this knjtting, some of the extended-gauge portion weft 
yarns, which comprise a plurality of weft yarns 7, knitted 
under the extended-gauge in the extended-gauge por- 45 
tion 15 will be inter-knitted into the basic-gauge portion 
1 4 at the predetermined courses. 
[0060] This construction too is possible because the 
extended-gauge weft guide block 27B is constituted by 
one of the pattern-forming yarn guide blocks 29, with the so 
possibility of free setting of its traversing amount. In this 
respect, because of the traversing movement, the weft 
yarns will not be engaged with some of the wales 1 at 
the predetermined courses. Such portions or gaps can 
be filled with the squeezer yarn 8, if necessary. 55 
[0061] The lace knit knitted in the manner described 
above, such as the lace knit shown in Fig. 7, provides a 
massive and voluminous appearance with the floating 
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ornamental pattern portion 1 7 formed with thick pattern- 
forming yams 9. 

[other embodiments] 

[0062] Other embodiments of the lace knit and its knit- 
ting method relating to the invention will be described 
next. 

[0063] <1> In the foregoing embodiment, the basic 
gauge is 24 gauge andthe extended-gauge is 1 2 gauge, 
respectively. However, the setting of gauge is not par- 
ticularly limited in this invention. For instance, the basic 
gauge may be 1 2 or 32 gauge. 
[0064] The extended-gauge also can be freely set. It 
is not limited to the half of the basic gauge. For example, 
if the basic gauge is 24, the extended-gauge can be 18. 
While certain gauges are physically impossible, any 
combination of gauges except them can be employed. 
For example, the combination of the basic gauge and 
the extended gauge can be any combination represent- 
ed by a ratio between natural numbers greater than 2, 
such as 24-1 2, 32-12, 36-12, 36-18, etc. 
[0065] <2> In the foregoing embodiment, the orna- 
mental holes 16 in the extended-gauge portion 15 are 
elongated relate to the holes 1 6 in the basic-gauge por- 
tion 14, as shown in Fig. 1 The particular size of arrange- 
ment of these ornamental holes 1 6 are not limited in the 
present invention. 

[0066] <3> In the foregoing embodiment, the lace knit 
10 including the basic-gauge portions 14 and the ex- 
tended-gauge portions 1 5 formed alternately in the knit- 
ting width direction was explained with reference to Fig. 
2. Instead, the lace knit may include a single basic- 
gauge portion 14 and a single extended-gauge portion 
1 5 formed continuously. 

[0067] <4> In the foregoing embodiment, the basic- 
gauge portion 14 comprises the net portion 13 forming 
the ground weave and the extended-gauge portion 15 
comprises the pattern-forming portion 1 7 which basical- 
ly includes the pattern -forming yam. Although it is aes- 
thetically preferred that the pattern-forming portion 17 
be provided in the extended-gauge portion 15, the pat- 
tern-forming yam 9 may be provided in the net portion 
13 of the basic-gauge portion 14. In this manner, the 
specific arrangement of the pattern is not particularly 
limited in this invention. 

[0068] <5> In the foregoing embodiment, the basic in- 
sertion yam comprises the weft yarn 7 to be knitted into 
the net portion 1 3 of the basic-gauge portion 1 4 and this 
yam has the thickness of about 78 tex. Instead, the yarn 
for forming the sinker loops can be the warp yam 4 of 
the adjacent wale. In such case, no weft yarns are need- 
ed. Instead, the warp yarns will be traversed in the knit- 
ting width direction. And, the weft yam can be thinner or 
thicker than the above value. The same applies to the 
extended-gauge portion. 

[0069] The discussion of the foregoing embodiment 
indicates that the extended-gauge portion 15 allows in- 
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sertion of a thick insertion yarn 5 as the result of its ex-, 
tended inter-wale distance. This is not to be construed 
to limitthe specific thickness of the insertion yarn 5. 
[0070] <6> In the foregoing embodiment, it was ex- 
plained that one or some of the weft yarns 7 forming the s 
ground weave of the extended-gauge portion 1 5 can be 
the squeezer yarn(s) for forming the ground weave. 
However, the squeezer yarn 8 is not essential for the 
present invention. Namely, the lace knit 10 can include 
only the warp yarns 4, weft yarns 7 and the pattern-form- 10 
ing yarns 9. Further, as described hereinbefore, when 
the squeezer yarn 8 is employed, adjustment of its feed- 
ing can provide more distinguished effect. However, 
without such adjustment of yam feeding, the effect using 
the squeezer yarn can be realized also by tension which 15 
is applied naturally when the yarn is fed. 
[0071] <7> In the foregoing embodiment, the basic- 
gauge warp guide block 26A and the extended-gauge 
warp guide block 27A are provided separately. Instead, 
as the warp guide block 31 , only the basic-gauge warp 
guide block 26A, which is a basic-gauge guide block 26, 
can be used. In this case, at the corresponding position 
in the extended-gauge needle bed section, the guides 
can be used under the extended-gauge alone. Further, 
if the guides are present at all of the positions corre- 
sponding to the needles of the extended-gauge needle 
bed section, the warp yarns for forming the extended- 
gauge portion can be set to only those guides corre- 
sponding to the needles. 

[0072] <8> In the foregoing embodiment, in the ex- 
tended-gauge yam guide block 27, its guides are ar- 
ranged under the extended gauge. Instead, the knitting 
can be effected with setting the weft yarns 7 or squeezer 
yams 8 only to those guides at the positions correspond- 
ing to the extended gauge. 

[0073] <9> Instead of the yam guide block arrange- 
ment described above in the foregoing embodiment, re- 
garding the pattern-forming yarn guide blocks 29, the 
extended-gauge weft guide block 27B can be disposed 4. 
at the last position, the group of guide blocks before it 40 
can be replaced by elastic yarn guide blocks 32, and the 
group of guide blocks before them can be the extended- 
gauge weft guide blocks 27B for the special purpose, so 
that these special-purpose extended-gauge weft guide 5. 
blocks 27B can function as squeezer yam guide blocks 45 
28. Any other yarn guide block can be employed as the 
squeezer yarn guide block 28. 

[0074] <10> The insertion yams 5 to be knitted into 
the lace knit are not limited to the ordinary twisted yarns. 
They can be slit yarns, cord yarns, braids, covering so e. 
yarns, etc. Their material can beany natural or chemical 
fibers. The natural fibers include, but not limited to, cot- 
ton, hemp, animal hair, such as wool, silk, asbestos, etc. 
The chemical fibers include, but not limited to, rayon, 
cupra, acetate, triacetate, nylon, polyester, vinylon! ss 
saran, acrylic fiber, polypropylene, spandex fiber, etc.' 

Further, fibers of metal, glass, carbon, rocks, too can be 
employed. 



[0075] The present invention may be embodied in any 
other forms than described above. The present embod- 
iments, therefore, should be construed to illustrative, not 
limiting. Other modifications and changes will be appar- 
ent for those skilled in the art. And, such modifications 
and changes too are intended to be encompassed with- 
in the appended claims. 



Claims 

1 . A lace knit comprising a plurality of wales formed in 
a vertical direction of the lace knit by chain-stitched 
warp yams; a plurality of courses formed continu- 
ously by needle loops of the warp yarns disposed 
in a lateral direction of the lace knit; and a plurality 
of sinker loops formed in the needle loops of the 
wales so as to form a ground Weave in the form of 
a net allowing insertion of insertion yarns such as 
weft yarns and/or pattern-forming yarns therein; 
characterized in that 
the ground weave includes a basic-gauge 
portion knitted under a basic gauge and an extend- 
ed-gauge portion knitted under an extended-gauge 
sparser than the basic gauge. 

2. The lace knit according to claim 1 , characterized in 
that the basic-gauge portion at least partially in- 
cludes ornamental holes. 

30 

The lace knit according to claim 1 or 2, character- 
ized in thatthe extended-gauge portion includes, as 
the insertion yams, a group of extended-gauge weft 
yams knitted under the extended gauge, and some 
of these extended-gauge weft yams are inter-knit- 
ted in the basic-gauge portion at certain predeter- 
mined courses. 

The lace knit according to claim 2 or 3, character- 
ized in that the extended-gauge portion is formed 
as a pattern-forming portion having pattern-forming 
yams therein. 

The lace knit according to claim 1 or 2, character- 
ized in that at least some of the insertion yams to 
be knitted in the extended-gauge portion are thicker 
than basic insertion yams which are knitted mainly 
in the basic-gauge portion. 

A method of knitting such lace knit comprising the 
step of chain-stitching a plurality of warp yarns so 
as to form, with a plurality of operational cycles of 
a lace knitting machine, a ground weave including 
a plurality of wales formed in a vertical direction of 
the lace knit by chain-stitched warp yams, a plurality 
of courses formed continuously by needle loops of 
the warp yarns disposed in a lateral direction of the 
lace knit, and a plurality of sinker loops formed in 
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7. 



the needle loops of the wales, the method being 
characterized by the steps of: 

providing the knitting machine with a needle 
bed which includes a basic-gauge needle bed s 
section having needles thereof arranged ac- 
cording to a basic gauge and an extended- 
gauge needle bed section having needles 
thereof arranged according to an extended- 
gauge sparser than the basic gauge, with the 10 
basic-gauge needle bed section and the ex- 
tended-gauge needle bed section being ar- 
ranged adjacent each other; and 
correspondingly providing the knitting machine 
at least one basic-gauge guide block having . is 
guides thereof arranged according to the basic 
gauge and at least one extended-gauge guide 
block having guides thereof arranged accord- 
ing to the extended gauge or set to the extend- 
ed gauge by setting yarns thereon according to 20 
the extended-gauge; and 
knitting a basic-gauge portion and an extend- 
ed-gauge portion in series with using both the 
basic-gauge needle bed section and the ex- 
tended-gauge needle bed section in combina- 25 
tjon as the needle bed and using both the basic- 
gauge guide block and the extended-gauge 
guide block in combination as the yarn guide. 

The knitting method according to claim 6, charac- 30 
terized in that in forming the ground weave, weft 
yams are inserted into the respective sinker loops 
formed in the needle loops of the wales; 

a plurality of said basic-gauge guide blocks and 35 
a plurality of said extended-gauge guide blocks 
are provided; 

in forming the basic-gauge portion, and at least 
one of the basic-gauge guide blocks is em- 
ployed as a basic-gauge warp guide block, at 
least another of the basic-gauge guide blocks 
is employed as a basic-gauge weft guide block; 
and 

in forming the extended-gauge portion, at least 
another of the basic-gauge guide blocks or at 
least one of the extended-gauge guide blocks 
is employed as an extended-gauge warp guide 
block while at least another of the extended- 
gauge guide blocks is employed as an extend- 
ed-gauge weft guide block. 50 



acterized in that the extended-gauge portion is knit- 
ted by traversing, in certain predetermined courses, 
the extended-gauge guide blocks by a greater tra- 
versing amount than a basic traversing amount for 
knitting the basic-gauge portion. 

10. The knitting method according to claim 6, charac- 
terized in that in knitting the insertion yams into the 
extended-gauge portion, some of the insertion 
yams are applied with a knitting tension greater 
than a knitting tension applied to the others. 



40 



45 



The knitting method according to claim 6 or 7, char- 
acterized in that at least some of the yams set on 
the guides of the extended-gauge guide block are 
inter-knitted in the basic-gauge portion at certain 55 
predetermined courses. 

The knitting method according to claim 7 or 8, char- 
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